Relationship of ornithine decarboxylase activity and cAMP metabolism to proliferation of normal human bronchial epithelial cells.
The mechanisms of action of extracellular mitogens for normal human bronchial epithelial cells (NHBE) were investigated by observing their effects on selected biochemical pathways when the cells were incubated in serum-free media. We find that (a) epidermal growth factor (EGF) stimulates ornithine decarboxylase (ODC) activity and the rate of cell division without stimulating cAMP; (b) alone, pituitary extract (PEX) does not stimulate ODC activity, cAMP levels, or cell division; (c) when PEX is added to medium containing EGF there is a further increase in both ODC activity and the rate of cell division, again with no increase in cAMP levels; (d) in contrast, alone, L-epinephrine (EPI) stimulates an increase in both ODC and cAMP but does not stimulate cell division; (e) when EPI is added to medium containing both EGF and PEX a further increase in the rate of cell division is noted; (f) the specific inhibitor of ODC, alpha-(difluoromethyl)-ornithine (DMFO), also inhibits NHBE cell proliferation; and (g) the beta-adrenergic receptor antagonist propranolol inhibits the mitogenic action and ODC induction by EPI observed under condition e. We conclude that an increase in ODC activity is necessary but not sufficient for an increase in proliferation of NHBE cells. In contrast, cAMP stimulation is not necessary for an increase in NHBE cell division. However, in the presence of undefined factors in PEX, increases in cAMP levels result in a synergistic increase in the rate of EGF-stimulated clonal growth. By correlating the biochemical pathways invoked by EGF, PEX, EPI, and combinations thereof with their mitogenic actions, we have better defined the role each of these different mitogens plays in stimulating epithelial cell division.